Objectives: The Arabic-speaking population is increasing in Europe and North America. Evidence suggests that Arab migrants have a greater risk of adverse birth outcomes than nonmigrants, but the risk of stillbirth is largely understudied. We examined inequality in stillbirth rates between Arab women and the French and English majority of women in Quebec, Canada.
countries suggesting that this population may be vulnerable to preterm birth, low birth weight, and infant mortality. 15, 16 The primary objective of our study was to investigate differences in stillbirth rates between women who speak Arabic and women who speak other languages in Quebec. A secondary objective was to identify the causes of fetal death that could be targeted for mortality reduction.
Methods

Data
We conducted a population-based study of 2 979 449 live births and 13 452 stillbirths by using data that were directly available on birth and stillbirth registration certificates in Quebec from 1981 through 2015. 17 In Quebec, stillbirth is defined as the intrauterine death of a fetus at a viable stage of development. 18 Legally, all stillborn fetuses weighing 500 g at delivery must be registered. Parental characteristics such as age, mother tongue, home language, place of birth, past pregnancies, and education are self-reported on birth registration certificates. The primary cause of death is recorded on stillbirth certificates.
Exposure
We identified women of Arab descent by using information on maternal mother tongue, paternal mother tongue, and language used most often at home. In Quebec, language marks cultural minority groups and also reflects ethnicity. 19 French is the sole official language of Quebec, and language is a part of cultural identity. Data on maternal mother tongue and home language became available in 1981, and data on paternal mother tongue became available in 1998. We hypothesized that stillbirth disparities would be better captured with maternal mother tongue, a characteristic that reflects the cultural identity of women. In Quebec, mother tongue is defined as the first language learned in childhood that is still understood. We grouped mother tongue into 3 mutually exclusive categories: Arabic, French or English, and other languages. Mothers who reported both Arabic and French or English were rare (<0.2%) and were categorized as French or English. Most of the population in Quebec identifies French or English as a mother tongue (86.8%), and the remainder (13.9%) speaks a foreign language, including Arabic (2.5%). 12 We characterized the linguistic environment of Arabicspeaking women through variables capturing maternal origin, language retention, and language proficiency. Maternal origin, or a mother's birth country, may capture cultural background or other factors that influence perinatal health behaviors. We used maternal mother tongue and country of origin to categorize births as follows: (1) Arabic-speaking mothers from Arab countries (countries in the Arab League or other regions where Arabic is the official language), (2) Arabic-speaking mothers from non-Arab countries, (3) French or English speakers born in Canada, and (4) other.
Most Arabic-speaking mothers were from Maghreb and Middle Eastern regions (81%); the 5 leading countries were Morocco, Algeria, Lebanon, Tunisia, and Syria. Data on maternal origin were available starting in 1998.
We defined language retention as women with Arabic mother tongue who kept Arabic as the home language. 20 We had 4 levels of language retention: (1) Arabic maternal mother tongue and home language, (2) Arabic maternal mother tongue with French or English home language, (3) French or English maternal mother tongue and home language, and (4) other. Language retention is sometimes used as a proxy for acculturation, or the extent to which an individual adopts the home culture of the receiving country. 20 We captured information on language proficiency by using data on maternal and paternal mother tongue to identify varying language abilities of parents. Our goal was to determine if the risk of stillbirth depended on which parent spoke Arabic, hypothesizing potentially stronger associations if the woman was the Arabic speaker. We categorized births into 5 levels of language proficiency: (1) Arabicspeaking mother with non-Arabic-speaking father, (2) non-Arabic-speaking mother with Arabic-speaking father, (3) Arabic-speaking mother and father, (4) French-or English-speaking mother and father, and (5) other. Data on language proficiency were available starting in 1998.
Stillbirth
The main outcome was stillbirth, which we analyzed as a binary variable (yes/no). We identified the principal cause of stillbirth by using the International Classification of Diseases, with codes from the International Classification of Diseases, 9th Revision before 2000 and International Classification of Diseases, 10th Revision thereafter. We used a modified version of the cause of death classification system from the Public Health Agency of Canada. 21 We grouped causes into 7 types: disorders of the placenta, cord, or membranes (762, P02.0-P02.9); birth asphyxia (768, P20-P21); congenital anomalies (740-759, Q00-Q99); termination of pregnancy (779.6, P96.4); maternal complications or comorbidities (760-761, P00-01); undetermined cause (779.9, P95, P96.9); and other causes. In Quebec, late pregnancy terminations in the second and third trimesters are recorded on stillbirth certificates if the weight at delivery is 500 g. However, the reason for termination is not available. Late terminations can be performed for various reasons, but a substantial proportion are for congenital anomalies detected during ultrasound screening mid-gestation. 22 
Data Analysis
We calculated stillbirth rates per 1000 total births with 95% confidence intervals (CIs). We assessed trends over time and determined whether the proportion of live births and stillbirths among Arabic speakers changed. We used log binomial regression models to compute risk ratios (RRs) and 95% CIs for the association between language and risk of stillbirth, using French or English as the reference. We adjusted the models for maternal age (<20, 20-34, 35 years), parity (0, 1, 2 previous deliveries), maternal education (no high school diploma, high school diploma with or without vocational training, some university), and period (1981-1989, 1990-1997, 1998-2006, 2007-2015) . We further estimated associations for maternal origin, language retention, and language proficiency, and we examined the distribution of stillbirths according to cause of death.
In this study, data were missing for maternal mother tongue (2.3%), paternal mother tongue (5.7%), language spoken at home (2.7%), maternal education (5.6%), birth country (1.1%), and age (0.01%). We assumed that data were missing at random and used multiple imputation to construct 5 new data sets by using the Markov Chain Monte Carlo method, assuming a multivariate normal distribution. 23 We imputed missing data separately for births before and after 1998, because paternal mother tongue and maternal birth country were available only later in the study. We also imputed data for live births and stillbirths separately. Imputation models included the variables maternal mother tongue, paternal mother tongue, home language, maternal birth country, age, parity, education, year, and cause of death. We performed sensitivity analyses by using a complete case-only approach, whereby we excluded births with missing data. We conducted all analyses by using SAS version 9.4 24 and determined significance by using 95% CIs.
For this type of study, formal consent was not required. The data were anonymous, and we obtained an ethics waiver from the ethics review board of the University of Montreal Hospital Research Centre. This study complied with the Tri Council Policy Statement for ethical conduct of research involving humans in Canada.
Results
Of 13 452 stillbirths in the study, 283 (2.1%) were among women with Arabic mother tongue, 229 (1.7%) were among fathers with Arabic mother tongue, and 181 (1.3%) were among parents with Arabic home language. The percentage of stillbirths among women with Arabic mother tongue rose steadily during the study period, increasing from 0.4% of stillbirths during 1981-1989 to 4.1% of stillbirths during 2007-2015 ( Figure) . Similarly, the percentage of live births to Arabic speakers increased substantially during the study period, from 0.6% of live births during 1981-1989 to 4.6% of live births during 2007-2015. Arabic speakers had lower stillbirth rates at most time points than French or English speakers; however, the gap was greater during 1981-1989 than during 2007-2015. The gap narrowed over time because of a slight increase in the stillbirth rate among women with Arabic mother tongue and a decrease in the stillbirth rate among women with French or English mother tongue.
Stillbirth rates per 1000 total births were 3.89 for maternal Arabic mother tongue, 3.77 for paternal Arabic mother tongue, and 4.93 for Arabic home language (Table 1) . Women with French or English mother tongue had a stillbirth rate of 4.52 per 1000 total births. The adjusted risk of stillbirth was not significantly higher for maternal Arabic mother tongue (RR ¼ 0.92; 95% CI, 0.82-1.04) or paternal Arabic mother tongue (RR ¼ 0.91; 95% CI, 0.80-1.04) than for French or English mother tongue. Arabic home language was, however, associated with a higher risk of stillbirth (RR ¼ 1.19; 95% CI, 1.02-1.38) than French or English home language.
Compared with French or English speakers, several subgroups of Arabic speakers had a greater risk of stillbirth ( Table 2) . Compared with women with French or English mother tongue from Canada, women with Arabic mother tongue who originated from Arab countries had a significantly higher risk of stillbirth (RR ¼ 1.23; 95% CI, 1.07-1.42), and women with Arabic mother tongue who originated from non-Arab countries had a lower risk of stillbirth (RR ¼ 0.37; 95% CI, 0.20-0.68). Compared with women whose mother tongue was French or English, women with Arabic mother tongue who spoke Arabic at home had a higher risk of stillbirth (RR ¼ 1.16; 95% CI, 1.00-1.35), whereas women with Arabic mother tongue who spoke French or English at home had a lower risk of stillbirth (RR ¼ 0.73; 95% CI, 0.61-0.88). Compared with French-or English-speaking couples, couples in which the mother but not the father had Arabic mother tongue (RR ¼ 1.39; 95% CI, 0.94-2.04) had a higher risk of stillbirth, whereas couples in which the father but not the mother had Arabic mother tongue (RR ¼ 0.67; 95% CI, 0.46-0.97) had a lower risk of stillbirth. We found no association with stillbirth when both parents were Arabic speakers.
Disorders of the placenta, cord, or membranes explained most stillbirths regardless of language (Table 3 ). Women with Arabic mother tongue had a higher proportion of stillbirths due to congenital anomalies, pregnancy terminations, and undetermined causes than women with French or English mother tongue. Among Arabic speakers, 18.8% (95% CI, 14.2%-23.4%) of stillbirths (53 of 283) were due to congenital anomalies compared with 12.9% (95% CI, 12.3%-13.5%) of stillbirths (1532 of 11 867) among French or English speakers. Birth asphyxia and other causes of stillbirth were less common among Arabic speakers than among French or English speakers. Disorders of the placenta, cord, or membranes explained most stillbirths regardless of language. Sensitivity analyses in which we excluded births with missing data did not affect the interpretation of results.
Discussion
Studies of migrant populations suggest that the risk of stillbirth is generally higher among women of Arab origin than among other populations. 25 In Belgium, women from Egypt and the Maghreb have up to 60% higher risk of stillbirth than nonmigrant women in Belgium. 5 However, little is known about subgroups of Arabs, despite the diversity of this population. A review of industrialized areas found higher stillbirth rates among migrants from Turkey and North Africa than among nonmigrants but could not examine data on Arab persons from traditionally non-Arab countries. 15 We found that country of origin affected the risk of stillbirth, but only among Arabic-speaking women who originated from Arab countries, not among Arabic-speaking women who originated from non-Arab countries. Women from Arab countries are more likely to have faced forced migration and be more vulnerable than Arabic-speaking women from non-Arab countries.
In our study, the risk of stillbirth was higher among Arabic-speaking women who retained their mother tongue at home than among Arabic-speaking women who currently spoke French or English at home. These women potentially reflect a group that is less acculturated and integrated into prevailing society than Arabic-speaking women who speak French or English at home. Acculturation encompasses greater mastery of the language of receiving countries 7 and may help women access health care, including access to stillbirth prevention activities. 26 Arabic-speaking women who spoke Arabic at home are less acculturated than Arabic-speaking women who speak French or English at home and may have fewer employment opportunities and lower socioeconomic status. In our study, Arabic-speaking women who spoke French or English at home had a lower risk of stillbirth than Arabic-speaking women who spoke Arabic at home. Risks also appeared to be protective for couples in which the father but not the mother spoke Arabic at home. This pattern highlights the importance of the mother's proficiency in the language of the receiving country, which may facilitate communication with health care providers and understanding of prenatal health risks and services. 27 Many stillbirths occur during emergency obstetric situations, when a woman's ability to communicate with health care professionals is essential.
Arabic-speaking women had a higher proportion of stillbirths due to congenital anomalies and termination of pregnancy than French-or English-speaking women. Reasons for the proportionately greater number of anomaly-related stillbirths among Arabic-speaking women compared with French-or English-speaking women are hard to pinpoint but may be related to traditional risk factors, such as folic acid deficiency or inadequate nutrition. Folic acid supplementation is protective of neural tube defects, and the high proportion of stillbirth due to congenital anomalies raises the possibility that Arabic-speaking women may be less aware of this protective factor than the French or English majority. 28 Other maternal risk factors such as obesity may also be prevalent, although we could not explore such factors because of a lack of data. Some congenital anomalies may be related to consanguinity or close biological relationships, which increase the chance of inherited genetic disorders. Consanguineous marriages are historically common in some Arab countries, where up to 50% of marriages are between relatives. 29 Better targeting of Arabic-speaking women to identify these risk factors during the periconceptional period may be one route for preventing stillbirths.
The proportion of undetermined causes of stillbirth was also greater among Arabic-speaking women than among French-or English-speaking women. Inability to determine the cause of death is particularly concerning because knowing the cause is essential for preventing future stillbirths. Reasons for having an undetermined cause of death are unknown, but the importance of fetal autopsy in identifying the cause cannot be underestimated. Fetal autopsy is the gold standard to determine the cause of stillbirth. 30 However, research indicates that fetal autopsy is used less frequently by parents in Canada who do not speak English or French than parents who do speak English or French. 31 Autopsy is a procedure that requires informed consent, and language barriers can prevent parents from fully understanding its benefits. Parents may also refuse autopsy for cultural or religious reasons. In Islam, funerals are frequently performed rapidly after death, and autopsy can be perceived as disrespectful. 32 17 Missing data for maternal mother tongue, paternal mother tongue, maternal education, birth country, and age were imputed. b Risk ratios for language are from separate models containing maternal mother tongue, paternal mother tongue, or language spoken at home. Models for maternal age, parity, maternal education, and time period were adjusted for maternal mother tongue. c Data available beginning in 1998.
Culturally sensitive ways to increase autopsy rates may be one way to lower the proportion of stillbirths with an undetermined cause of death among Arabic speakers.
Limitations
This study had several limitations. First, we used data collected in birth certificates that lacked information on immigrant background, duration of residence, immigrant generation, family sponsorship, and refugee status. Second, language variables were self-reported and may have been subject to misclassification, potentially attenuating the results toward the null. Third, stillbirth data were coded following prespecified algorithms, but a validation study was not performed. Fourth, data on paternal mother tongue and maternal origin were unavailable before 1998, thereby lowering the power of the analysis for these variables. Fifth, we could not analyze different types of anomalies because of sample size restrictions. Future studies with larger sample sizes are needed to assess whether stillbirths among subgroups of Arab women are associated with different causes of death. Sixth, language groups in Quebec may not reflect the diversity of cultures present in other countries, and the extent to which the results generalize to other regions is to be determined. Many Arabic speakers in Quebec originate from the Maghreb, but the Middle East may be a greater source of Arabic-speaking migrants for other countries. Nonetheless, Quebec has the advantage of collecting data on language for all births in the province, an important strength of the study, as the results indicate that language is useful to capture information on subgroups of Arabs at risk of stillbirth.
Conclusions
In this study, we found that the Arabic-speaking population comprises an increasing proportion of births in Quebec. Selected subgroups of Arabic-speaking women, especially those who speak Arabic at home or originate from an Arab country, have a greater risk of stillbirth than French or English speakers. Proportionately more stillbirths among Arabic-speaking women are related to congenital anomalies, termination of pregnancy, and undetermined causes of death.
These findings indicate a need to better understand cause of death as it relates to disparities in stillbirth occurrence. Strategies should focus on developing ways to improve stillbirth postmortem evaluations to understand causes of death and develop evidence-based prevention strategies. Future research should address strategies to prevent stillbirth among Arabic speakers in light of the higher prevalence due to congenital anomalies.
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